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These two strains of mice had been developed in "model" breeding experiments by selection for body size over many generations (Falconer, 1960; Roberts, 1961) . The purposes of this study were to determine the total fiber numbers in muscles from strains of mice that had not been selected for body size and to compare muscle fiber numbers among strains of mice.
Materials and Methods
Four strains of mice 4 (C57, CIF, IF and dba) from several generations of known breeding were used in this investigation. All mice were weaned at the age of 3 weeks and were supplied with breeding diet cube 5 and water ad libitum. Six male mice were selected at random from different litters from each strain, no selection was made for body weight but they were all between the ages of 12 and 20 weeks.
The mice were sacrificed and the biceps brachii (Bb) , anterior tibialis (At), extensor digitorum longus (Edl) and the soleus (S) muscles from the right side were excised, cleaned of fat and weighed on a 50 mg or 100 mg torsion balance as appropriate. The same muscles on the left side were exposed, but the origins and insertions were left intact. The whole limb was then fixed in Flemming's solution without acetic acid (Goldspink, 1961) . The muscles were dissected off the bone after approximately 15 hr. and then left in fixative for a further period to give a total time of 30 hours. After washing overnight in running tap water they were dehydrated in (Rowe, 1967) was projected downwards onto a sheet of white paper, at a magnification of 100. The total number of fibers in the section were counted manually.
Results and Discussion
Means and standard errors of the results are given in table 1. The means were compared by the use of Student's 'C-test, and the 'P' values summarized in table 2. The correlation between body weight and muscle weight and between muscle weight and fiber number was tested for all muscles in all strains, and on data obtained' by grouping the results for each muscle from all four strains.
The mean body weights ranged from 22.85 g (CIF) to 29.53 g (C57) and were all significantly different from each other, except for the dba strain which was not significantly different from either the C57 or IF strains. It is likely that the mean body weights are characteristic of the strains. The differences are, in fact, relatively small compared to the CLR and CSR strains of mice where the mean body weight of the CLR strain is at least twice that of the CSR (Luff and Goldspink, 1967) .
As would be expected, the differences in mean body weights of different strains were reflected by differences in mean muscle weights. The correlation between muscle weight and body weight was tested within each strain and in several cases a significant (P~.05) positive correlation was demonstrated, however, when the data from the four strains were combined there was no significant correlation between muscle weight and body weight. It was apparent that there were relative differences in the mean muscle weights. This is further demonstrated in table 1 where the absolute muscle weights are expressed in terms of mg/g body weight. For example, the IF strain had rela-891 tively the heaviest At but the lightest S (table  1) . Also, the mean relative weight of the Bb was significantly lower in the IF than in the other three strains. The range of muscle weights expressed on a relative basis was greatest for the S, ranging from 0.166 mg/g body weight in the IF strain to 0.244 mg/g in the dba strain. Thus, apart from the significant differences in absolute muscle weights among the strains considered, there were also significant differences in the relative sizes of the muscles. There is a possibility that the growth impetus of different muscles in the different strains could have influenced the results. However, by the age of 12 weeks the animals had attained or almost attained their mature body weights; therefore, the effect of any differential rate of growth would be small.
The total fiber numbers for any given muscle were consistent within any one strain, as was indicated by the low standard error of the mean (table 1) could be found between muscle weight and total fiber numbers. Nor was there any significant correlation within any one strain or between the mean values of the strains, except that in the latter case there was a significant (P~.05) positive correlation in the S. In the IF strain the mean weight and total fiber number of the S was the lowest of all four strains, but the At had the highest mean weight and the lowest mean total fiber number. The mean weight and the mean total fiber number of the S was highest in the C57 strain but the Bb had the lowest relative weight and the highest mean total fiber number. The lack of any consistent relationship between muscle weight and total fiber number was in contrast to the results of the previous investigations (Luff and Goldspink, 1967) . The mice used for the previous study had been selected over many generations on the basis of body size (Roberts, 1966) ; therefore, it seemed likely that the close relationship found between the total fiber number and mean muscle weight, was attributable to the selection procedure. Whereas, in this investigation the strains had not been selected for size and thus the incidence of muscle weight and total fiber number was essentially random.
It is well established that in the mouse and other mammals, total muscle fiber number is defined at birth, or very soon after birth (Meara, 1947; Goldspink, 1962; Staun, 1963) and subsequent increase in muscle size under normal conditions is due solely to hypertrophy. Thus fiber size in any given muscle is essentially a function of the size of the muscle in any given strain of mice. In this investigation it can be seen from table 1 that the total fiber number of the Bb was highest (2853) in the C57 strain where the mean muscle weight was 13.22 g and lowest (2231) in the IF strain where the mean weight was only slightly greater--13.32 grams. Thus the Bb in the IF would contain fibers of larger size than the Bb in the C57 strain. While fiber size is important in determining muscle size it was the aim of this investigation to determine to what extent the total fiber number could be considered characteristic of a muscle.
The conclusions to be drawn from this in-893 vestigation are that, in general, the muscle weights both absolute and relative, and the total fiber numbers can be considered as separate characteristics of a particular genetic strain. Also that the very small degree of variation observed in the total fiber numbers (S.E. less than 2% of the mean) of muscles from individual animals of the same pure genetical strain strongly suggests that, of the two main parameters that govern muscle size, fiber number is the one that is genetically determined.
Summary
The total fiber numbers in the biceps brachii, anterior tibialis, extensor digitorum longus and the soleus muscles were examined in four strains of mice, C57, CIF, IF and dba. There were in some cases, significant differences in mean body weight and both absolute and relative muscle weights among the strains. Significant strain differences in mean total fiber numbers were noted for all muscles except the extensor digitorum longus. No consistent significant correlation was found between muscle weight and total fiber numbers.
